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of flow are plotted in Fig %. It will be seen 
within the range of & to 30 m/sec there is very 
increase in the efficiency of separation of aus: by 
the first two rows, but a somewhat greater improve nerds 
in the third and fourth rows, The influence of dust 
particle size on the effectiveness of separation at 
various rates of flow is plotted in Fis 4, The curves 
show that larger particles promote separation, paurtics- 
larly by tubes in the first two rows. The relative 
effectiveness of successive rows with different particle 
sizes is discussed. Doubling tne diameter of the tube 
was found to slightly decrease the amount trapred bY 
the tubes of the first and second rows. The resistance 
of the bundles of tubes related to the rate of flow in 
the narrow section between tubes for various values of 
Reynolds number, number of rows and pitch of wube, ‘are 
plotted in Fig 5. The relationship between the rm sietauce 
and Reynolds number is not clearly expressed, The 

Card 4/6 factors governing the resistance are discussed, It oo 
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usually considered that the Stokes' number alone determines 
the process of separation when a dusty flow passes over 

a cylinder. It is here shown that the Froude numcer 

also has an effect, particularly for the first two rows. 
Fig 6 indicates that all the experimental points can be 
plotted on a single curve if the efficiency of arresting, 
is plotted as function of a complex that includes the 
Stokes, Froude and Reynolds numbers in the correct 
proportions. It will be seen from Fig 7 thut the process 
of separation on the third and fourth rows can be des- 
eribed with sufficient accuracy by the Stokes' number. 
Fig & shows curves of the efficiency of arrestin, for 
various rates of flow. This graph may be used to make 
calculations on slag-arresting by tube bundles with a 
square arrangement; there can be any numter of rows cf 
tubes, their spacing across the flow being 2 - 4 
diameters, and in line with the flow 2 - % dianeters, 

The efficiency of arresting is given by expression (5), 
for particles of a particular size; when the flow 
contains a wide range of particle sizes, ex rvssicn (7) 
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should be used, Ash-removal factors for verisus tse 
and four-row arrangements of tube bundles are plotica on 
Fig 9 as functions of gas speed and tube arcan. -uen’, 
This graph also can ve used for practical caiculatiuin. 
The ash-removal by various tube arrangements wus calcu- 
lated for a flow of air containim, dust of the particle 
size distribution found at the inlet tc the iniuced- 
draught fan of a power station burning Zakamsk coal, In 
this case the:e is no evident advanta;e to be wuiined ip 
leaving a clear space vetween successive bun.les of tubes. 
It is concluded tnat twin tubes should not te used in 
this type of ash arrester. in generul, these ash 
arresters can be very effective in + cyclone furnace, 
and cause only a small increase in the reac of draught. 
In particular, if four bundles, each comprising two rows, 
are fitted beyond the cyclone chamber the as'.-remevi. 
. factor can ve increased from sU to 56.%, or fron oF ts 
Card 5/6 91.4% with a draught increase of approximitely 45 um ee 
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waver, Still better results are obteined when tre ask 
is coarse and tnere is less separation in the chauber, 
There are 9 figures, 1 table and 11 references, & of 
which are Soviet and 3 #nglish. 
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TITLE: On the Initial Quantity o2 Dust in Working With Models of 


Dust Collectors 


PERIODICAL: Zavodskaya laboratoriya, 1959, Vol 25, Nr 10, pp 1258-1 


(USSR) 


ABSTRACT: For the purpose of investigating a separation of aerosols 
in models of various duet-collecting devices a simple and 
reliable method was worked out, in which the dust-collecting 
surface is coated with a viscous liquid (e.g. vase 
quantity of dust deposited on this surface may be determin 
according to various pnysico-chemical methods (Ref 1). as 
the minimum size of the dust particles absorbed by a device 
is determined by the dimension of the latter, experiments 
must be carried out with the finest particles in order to 
attain greater efficiency of the device. Several experimen-~ 
(Ref 2) showed that greater quantities of fine dust may 


line). The 


absorbed on a viscous surface than was stated in a paper tj 
N. F. Dergachev (Ref 1). In order to solve this protlem 
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quantities of a fine (U-12 p) dust of Kcr, 07 at a tangen- 


tial air flow velocity of 7 m persexond. It was found that 

a variation of the quantities of dust from 9.6 to 205 me 
(Fig, diagram) influences neither the total degree of separa- 
tion nor the distribution of the deposited particles along 
the model. Thus, when working with fine dust (0-12 2), the 
initial quantity may be much higher than previously stated. 
There are 1 figure and 3 Soviet references. 
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system for a large 800 Mw. block. Elek. sta. 33 no.7:93-95 

Jl '62, (MIRA 15:8) 


(Boilers-—Congresses) (Furnaces--Congresses) 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001032530007-0" 


-PPPROVED: sis juaeeades et tel coee CU ROpre: ita uac ne cece 0 


Seales 


VORONIN, N.I., inzh.s; KRASOTKINA, N.I., inzh.; MARSHAK, Yu.L., inzh.; 
SOLOV'YEV, A.M.; PSHENKO, V.A., inzh.; KULIK, A.I., inzh, 


Use of carborundum packing compounds for lining furnaces with 
liquid slag removal systems, Elek.sta. 33 no.12:2-5 D '62, > 
(MIRA 1692) 


(Boilers) (Furnaces ) 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001032530007-0" 


“APPROVED FOR duane id i Rens TARDE SO: stale at eel 0 


MARSHAK, Yu.L., kand,tekhn.nauk 


Increase in the durability of a dovetail shield. Hlek. sta. 
34 no.1:1&21 Ja '63. (MIRA 16:2) 
(Furnaces) 


ie 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001032530007-0" 


“DREROVED FOR RELEASE: ileal Mecateas CIA-RDP86- Acc dot ae 0 


EEE oc BA greg a ean SEN PE Ie Seip Sig ee Se TES ae SER an eee eg 


MARSHAK, Yu.l., inzh.; SIZIN, P.R., inzh.; SOLOV'YEV, A.M., inzh.; PSHELEO, 
“Weds inzh.; KHAR ‘KIN, Yu.A., inzh, 
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” iron surface was in the crevice, and when only part of the iron 
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Mechanics of "Fissure Corrosion" of 
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ABSTRACT Bibliographic entry on the author's dissertation for the de- 
gree of Candidate of Chemica] Sciences, presented to the In-t 
fiz. khimis AN SSSR (Institute of Physical Chemistry, Academy 
of Sciences, USSR), Voronezh, 1957 
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TITLE: The Process of Corrosion of Metals in Gaps and Cracks (Mekhanizm 
korrozi1 metallov v usloviyakh zazorov 1 shcheley: 


PERIODICAL Sb. tr. Voronezhsk. otd Vses khim o-vaim. D !) Mendeleyeva 
1957, Nr lt, pp 117-120 


ABSTRACT Bibliographic entry 
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Translation from: Referativnyy zhurnal, Khimiya, 1959, Nr 7, p 295 (USSR) 
AUTHORS: Rozenfel'd, I.L., Marshakov, Tek: 
TITLE: Corrosion of Metals in Narrow Gaps and Slits in the Presence of 


Corrosion Inhibitors 


PERIODICAL: Sb. Kom-t po korrozii i zashchite metallov Vses, sov. nauchno- 
tekhn. o-v, 1957, Nr 2, pp 59 - 81 


ABSTRACT: Methods were described for investigating the corrosion (C) of 
metals in narrow gaps (G) which make it possible to study the 
corrosion behavior of metals in G of various magnitude and in 
the case of arbitrary ratios of the surfaces of metal in G and 
in the electrolyte mass, Electrolyte of 0.03 g/l NaCl + 0.07 @/3 
ead was taken as initial medium, to which various corrosion a 
inhibitors (CT) were added. The test results have shown that the 
C rate of Fe in narrow G is lower than the C rate of Fe surrounde? 
by the mass of the electrolyte. This is explained by the inhibitici. 
of the cathode process as @a result of the difficult access of O5. 

Card 1/3 With a decrease of the G width the limit diffusion current decreases 
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and in G of 0.05 - 0.35 mm it has approximately the constant value of 2.6 afome. 
In the presence of a contact with the metal in the mass of the electrolyte, the 
C rate of Fe in G does not change with the G width, This is explained by the 
fact that the couples of differential aeration "metal in G-metal in the mass” 
are little efficient due to the high resistance of the medium, In the presence 
‘of CI it was established that NaNOo, K5Cr.07, Na5HPO, cause a strong local C of 
the metal in G, although in the mass even small additions of these CI suppress 
the corrosion process completely. An increase in the NaNO, concentration leads 
to the reduction of the corrosion damages of Fe in G and in the case of a4 ae 
concentration of 2,0 g/1 NaNO, C in G can be completely suppressed. The same 
results are observed in the case of K cr.0 and Na HPO . ZnSO, does not cause 

C but is little effective. A temperature increase affects C of Fe in G ina 
double way: 1) at raised temperatures a higher concentration of CI is needed; 

2) with the temperature increase the rate of CI diffusion into G rises (the 
first factor prevails). The whole anode current in a metal in G of 0.05-0.3¢ mr 
is concentrated on the surface of the sample located not deeper than 5 mm fror 
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the beginning of G. A real polarization diagram of the corrosion macrocell 
Fe in G of 0.15 - Fe in the mass of the electrolyte in the case of equal 
surfaces was obtained. As a result of the work carried out an explanation 
of the mechanism of C of metals in narrow G is given, 


R. Salem 
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Rozenfel'd, I. L., Marshakov, I. K. 76-10-24/34 


Phe Mechanism of Metallic Corrosion in Narrow Crevices 
and Slits. IV. The Corrosion of Aluminum and Some of 
Ite Alloys (Mekhanizm korrozii metallov v uskikh 
sasorakh i shchelyakh. IV. Korrosiya alyuminiya i 
nekotorykh yego splavov). 


Zhurnal Pizicheskoy Khimii, 1957, Vol. 31, Hr 10, 
pp. 2326-2335 (USSB) 


Phe corrosion- and electrochemical behavior of the 
Sluminum and of scue of its alloys in narrow slite and 
eodium-chloride solutions was investigated. It was founc 
that the corrosion velocity of the metal in the narrow 
slit is greater by ciroa one order of magnitude than the 
oorrosion velocity of the same metal surrounded by an 
electrolyte. It ie shown that an inoressed corrosion of 
the investigated metals in the slits is due to the 
variation of composition of the corrosion medium in the 
slit in consequence of the activity of the macroelemente 
whioh are caused by the unequal velooity of the oxygen 
conduotion in the elit and to the metal surrounded by the 
@leotrolyte. The phenomenon of the negative difference 
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effect in aluminuz in a narrow slit was investigated. It 
Wae found that in the case of an anode polarization the 
amount of the difference effect reaches in aluminun 

40 - 47 %. It is shown that such an extraordinary 

increase of the difference effect is due to an acidification 
of the eleotrolyte in the elit in consequence of the 
hydrolysis of the anode reaction products. There are 

7 figures, 1 tadle, 11 Slavic references. 


Institute for Physiosl Chemistry of the AN USSK, Moscow 
(Akadeniya nguk SSSR, Institut fisicheskcy khiri:, 


Moskva). 


Beptender 29, 1956 


Library of Congress 
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Special characteristics of the tempering process following high 
frequency hardening. Metalloved. i obr. met. no.9:2-12 S '58. 
(MIRA 11:10) 


1.Moskovekiy inatitut etali. 
(Steel--Hardening) (Induction heating) (Tempering) 
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TITLE: On the Mechanism of Stainless Steel Corrosion in harrov 


Slits uni Crevices (aekheaniza korrozii metullov v uzeikh 
zgazorakh, PKorroziya nerzhaveyuchchikh stiley)- 


PERIODICAL: Zhurnal Fizicheskoy Vhimii, 1958, Vol. 22, Nr %y vF- 56-72 
(USSR) 


ABSTRACT: The method of the corrosion test appliea here was describes 
by the authors in ref. 12. Investigated were: chromium steels 
Hn with 3% of chromium 1X13, 2X13, X17, X28, ane for reasons 
of comparison the ordinary steel CT with 0,25 ~ of ciromiun. 
Besides these hardened steels also the steels 1X13 und 2FA5 
were investigated in an annealed state. The reaction a, uinst 
corrosion was investigated in 0,5 NaCl in tap water, in 
distilled water and in an allround washing of the sanole Sy 
an electrolyte (1 cm? : 30 em2). The experiments showed that 
compared with corrosion in the electrolyte, more intense 
corrosion in narrow slits of steel were only observed where 
the same steel in the electrolyte wis in passive ctute. # 
passive state can be observed with ordinary stcel low in 
carbon and with low-alloyed steel only in special cases vith 
Card 1/4 an especially intensive oxyren addition or with the presence 
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On the Mechanism of Stainless Steel Corrosion in Narro¥ 7641-10/22 
Slits and Crevices 


of other oxidation means. Under normal conditions in 0,5 u 
NaCl they are in an active state. So far as these steels 
corrode with the depolarization ef oxygen their corrosion 
velocity in the electrolyte is higher than that in the 

slit where the ap»roach of oxygen is rendered more difficul 
High-alloyed steels (13 % of chromium and above) in the 
electrolyte are as a rule in a passive state. hen these 
steels, however are in a narrow slit where the approach of 
oxygen to the metal surface is incomparably more eifficult 
than in the electrolyte there is a much ;reater probability 
for a discontinuation of the passive state of steels and 
therefore also for the formation of destructions by corrosion. 
The authors estadlished that with steels with 13-17% of 
chromium the passive state in slite is interrupted end 
pittings are formed. In the presence of a contact *ith the 
steel washed around by an cl:ctrolyte the corrosion of the 
steel in the slit intnsifies at the expense of the formation 
of active-passive elements.- Some cons derations on the 
srocess of a destruction by corrosion are given. If the 
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steel has a chromium content which is not sufficient to 
shift it to passive state in C,5 N NaCl the corrosion of the 
metal in the slit takes place as described in ref. 14. 
Consequent to an abrupt slowing-down of the cathode 
process the velocity of corrosion of such a steel will be 
slower than in the electrolyte. The operation of differential 
ventilation is little effective under these circumstances. 
If the steel, however, has such a chromium content that it is 
shifted in the electrolyte to a passive.state this steel is 
exposed to an increased destruction in a slit. The 
destruction takes place because of the fact that the entrance 
of oxygen to the slit is rendered moze aifficult and there- 
fore the passive state of the steel in the slit is very 
unstable and may be disturbed at some places of the metal 
surface. The investigations showed that the steel is initially 
in a passive state and only aftcr a certain time, which 
depends on the chromium content, passes over to an active 
state: the less chromium there is in the steel the earlier 
the passive state in the slit 1s disturbed. In fine slits 
Cara 3/4 the passive state can be disturbed on almost the whole 
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surface in the slit. With cereater slits this applies onl; 
to a limited extent. 
There are 6 figures, and 15 references, 5 of which are Slavic. 


ASSCCIATION: Institute of Physical Chemistry, Moscow, AS USSR 
(Akademiya nauk SSSR. Institut fizicheskoy khimii. Moskva). 


- SUBMITTED: September 29, 1956 


AVAILABLE: Library of Congress 
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AUTHORS: Marshekov. I. K., Kozenfe. da, f, 


TITLE: The Mecnan:sm of Metailic Corrosion in Cracks and Crevices 
(Mekhanizm Korrozii metariov Vv zazorakh 1 shcheiyakh ). 
Ve The Corzesiun -f Copper and Its Alloys 
(¥. Korroz.ya med: : eye RLLavov i 


PERIODICAL: Thurnai fazicneskcy khimi., "999, Vol 3% Nr i, pp 2°4--070% 
‘USSR! 


ABSTRACT: he corrosion mechanism of copper and 1ts alioys tn narrow 
racks and crevices differs from the observations made up '% 
ow (Refs 1, O). Puolivaticns show no uniform opinicn on the 
opper corrosion in cra:ks (Rets 3, 4)- Since copper and 27¢ 

allwys are used for the construction of vessels and heat 

exchangers (Refs 5. 6) the examination of this corrosiun 

is of special importance. “he method of investigation has 

already teen desrribed (ket 7). Copper, bronze, and brass 

(the compositicn 1g shown in a tabie) were tested 1n 0-5 nh 

so:uticns. The cathode process as well as the anodic d.is- 

solution of sopper (F.g !) are stopped by the accumuiaticn of 
copper ions in the cracks and thus the corrosion of copper 1° 
reduced. In the case of a contact between crack and ouier 
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V. The Corrosion of Copper and Its Alloys 


surface macro-elements are formed and the metal in the crack 
turns into the cathode, the outer metal surface into the 

anode (Fiz 2). “hus, the corrcsion does not occur inside the 
crack but outside, very close to the crack. The same 15 true 
of bronze, whereas brass reacts in a different way. In crevices 
(0.5 mm and below) of brass the corrosion is stronger 1n the 
crevices and may reach a twentyfold value, especially on 
contact with the outer surface (#ig 4). In this case the brass 
crevice acts as anode. The anodic polarization as well as the 
corrosion of brass lead to a selective dissolution with zinc 
being favorably dissolved. The strong zinc reduction in brass 
crevices can be explained by a more difficult oxygen access 4s 
has been found by tests in a hydrogen atmosphere ( Table 2). 
There are 5 figures, 3 tables, and 9 references, 7 of which 
are Soviet. 


Akademiya nauk SSSR,Institut fizicheskoy khimii,NMoskva 
(Academy of Sciences USSR, Institute of Physical Chemistry, 
Moscow) 


July 17, 1957 
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Mikhant'yev, Boris Ivanovich, Anatoliy Yakovlevich Shatalov, and Igor' 
Kirillovich Marshakov 
a 
Polimery - novyye korrozionno-stoykiye materialy (Polymers; New Corrosion- 
Resistant Materials) Voronezh, Izd-vo Voronezhskogo univ., 1960. 106 p. 
5,000 copies printed. 


Scientific Ede: I. Ya. Klinov, Doctor of Technical Sciences, Professor, 
Ba. of Publishing House: G.F. Biryukov, Tech. Ed.: MoV. Novikov. 


PURPOSE: This book is intended for teachers in higher schools of education. It 
may be used by chemical engineers and technicians of plant laboratories, tech- 


nologists and foremen, 4&8 well as workers who are interested in improving their 
skills. 


COVERAGE: The book reviews the causes and types of corrosive destruction to metals 
and alloys exposed to external conditions, and discusses methods and means of 
replacing nonferrous metals and alloyed steels with new corrosion-resistant 
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materials based on Synthetic polymers and natural and synthetic resins. The 
main piysicochemical properties are given for the structural plaatics which 

have received wide practical application in the national econamy, and especially 
in anticorrosion engineering. No personalities a@re mentioned. There are 68 
Soviet references (including 2 translations). 


TABLE OF CONTENTS: 
Organic Synthesis in the Service of Metallurgy 


Diseases of Metals and Methods for Their Prevention. How ana Why 
Metals Corrode 


Physicochemical Properties of High-Molecular Compounds and Methods of 
Processing Them 


Corrosion Resistance of Polycondensed Plastics 
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s/076/61/035/001/016/022 
B004/B060 
AUTHOMS: arshakov, I. K. and Zanina, A. N. 
TITLE: Mechanism of the corrosive destruction of iron along the 


water line 
PERIODICAL: Zhurnal fizicheskoy khimii, v. 35, mo. 1s 1961, 206-211 


TexXT: The authors were concerned with the problem of the intensive 
corrosion of low-alloy steels along the water line, i.c., along the line 
separating the corroding medium from the atmosphere. According to 

I. L. Rozenfel'da and K. A. Zhigalova (Ref. 1) the process has 4 aifferent 
course depending on whether the electrolyte surface remains immobile, oF 
whether its level fluctuates. The corrosion of Armco iron was examined in 
various media with the surface at rest. The formation of aifferential 
aeration couples was observed. Fig. 1 shows the element "metal in water i 
line - metal dipped in electrolyte". The following results were obtained: 
An intensive corrosion appeared along the water line in acid media and in 
neutral solutions containing inhibitors such as bichromates, nitrates, or 
phosphates. The iron did not undergo any intensive corrosion along the 
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Mechanism of the corrosive destruction ..- 5/076/61/035/001 /616/022 
3004 /B060 
water line in neutral chicrides and sulfates. An intensive local i 


destruction may take place, however, in media with a low electrical con- 
Zuctivity. Due to the difference in access of oxygen to the iron of the 
water line and iron dipped into the electrolyte, differential aeration 
couples are formed, the anode being provided by the iron dipped into the 
electrolyte. In media with a low electrical conductivity (tap water) the 
currents of these elements concentrate and give rise to intensified 
corrosion somewhat below the water line. The intensive etching of iron 
along the water line in acid media is not, as hitherto assumed, caused by 
a stronger precipitation of the corrosion products at the water - aif 
interface, but by the action of corrosion macrocells, whose anode is the 
Fe in the water line. The cause of the formation of such cells is the 
rapid increase of the pH of the electrolyte which forms the meniscus. In 
neutral electrolytes containing inhibitors, the corrosion of Fe is gimilar 
to that in narrow slits and crevices. Due to an impeded access of the 
inhibitor to the electrolyte forming the meniscus there arise active - 
passive cells, which give rise to the intensive corrosion. There are 4 
figures, 1 table, and 9 references: 6 Soviet-bloc and 2 non-Soviet-bloc. 
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Voronezhskiy gosudarstvennyy universitet (Voronezh State 


ASSOCIATION: 
University) 


SUBMITTED: May 21, 1959 


Legend to Fig. 1, Change of current 
strength with time. 1: 0.1 M Na,S0)5 


length of water line 


2: 0.1 M H,SO 
12 om (at either side of the specimen; 
area of the specimen dipped into the 
electrolyte 50 cm“; a) time, min; 

b) anode in the electrolyte; c) anode in the 
water line. 
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3/076/61/035/ 006/004, 542 
\% 83c° B127/B203 
Se 
AUTHORS: Rozenfel'd, I. K. and Marshakov, I. K. 
TITLE: Mechanism of selective linear corrosion 


PERIODICAL: Zhurnal fizicheskoy khimii, v. 25, no. 6, 1961, 1265-1269 


TEXT: The cbject of the present paper was 4 study of corrosion at the 
boundary metal -dielectric. The authors used Armco iron, and showed its 
corrosion in the presence of HCl or H,S0 . Corrosion was mest distinct 


4 
in 0.2N H,SO0,. Besides paraffin, the following substances were used 4s 


dielectrics: colophony, bitumen, organic glass, polystyrene, polymerized \ 
bh-2 (BF-2) glue, and Bakelite varnish (Fig. 1). No effect of the is 
character of the dielectric on corrosiun was observed. Linear corrosion | 
was also observed at the contact point of two homogeneous metals. Weak 
corrosion was even observed with electrolytes free from 0,- The jepth of 


corrosion increases with the metal surface outside of the paraffin drop 
Thus, the free metal parts exert an influence on the covered parts. In 
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§/076/61/035/005, 504,017 | 
Mechanism of selective linear corrosion B127.°B203 . 
the narrow interspace at the edge of the drop, the acid concentration is 
reduced due to interaction with the metal The increase in pH leads to 

a derefinement of the steady metal potential and to an acceleration of the 
anodic metal ionization. The change in acid concentration on the var:ous 
metal parts leads to the formation of concentration elements. Tne anodic 
processes tock place at the narrow edge on the drop, the catnodic processes 
at a greater distance, on the metal. At sufficiently high H™ concentra- 
tion, free E, is formed by discharge. This produces a cathodic process 


sausing corrosion in the absence of 0,- A clear demonstration is given 


ty the following arrangement: Two Fe electrodes are taken, one of which 
forms a 0.3 mm wide margin between metal and polymer An emf of 80-100 av 
and 500 pa is formed. The metal in the slit acts as anode. The pH 
dependence is 4llustrated by the following arrangement: Two Fe electrodes 
are put in an H-shaped vessel with glass diaphrugm. A milliammeter 13 


connected. Both wings are filled with 0.2 NH,SO,. In one wing, the acid 


ig titrated with 1N NaOH +0.2N Na,S0,- In the other one, the same 


quantity of acid was added to prevent a flow of the electrolyte through 
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‘re pH increased steas ne in the other one, 
very strong basic pi the metul in ‘he 
is passivated en strongly 
shifts to the positive renze. A 
narrow “space petueen metal and 
ne 2 : rescetion of the corrosion element 
e subjected + vir: 3: nn ai ee the electrolyte strongly. 
Finally, an equiii te established. Another sicture 
results if the hort-cireuited. Corrosion of the 
electrode in one: olyte increases strongly. Due to the 
neutral environm i mos anodic. The potential is on a positive 
level. ‘The corrosion rate of ‘he electrode in neutral medium is 
increased by tne 7T-fols Phe corrosion current is 200 pa. If the inner 
and outer resistance of the element ts reduced to a minimum, the current 
rises to the 18-fol? end rezches 7.5 ma. If a drop of the dielectric is 
anplied to iron, or if an interspace is constructed, the ohmic resistance 
is lov, the concen*trat: or clerents ere very efficien’, and, es a conse- 
quence, linear selec*it : peo ae rery § ne. M. K. Tikhonov 
(Zh. oriki. shimii, 42, 42290) end V yaxovskiy (Xorroziya 
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Shernogalvanic 
PERICDICAL: Akademiya nauk sn. Doxlady, Ve 


pPeyt; Thermocaivanic corrosion was investigated on a model 

galvanic cesls on the basi ( polarization curves. To this e 
electrodes (Armco iron, 

zirconium) were inserted in paastic ; lugs at tne ends of a quart: 

140 mm from each other. While the lower electrode was dipped in 

the upper one was heated to 75°C. ‘The advantages of this design ate 
internal resistance less than in Hi-shaped ceils; (2) lower convection, 
since the not solution is on to}. fhe electrolyte consisted cf 

0.1 N H,So, + 6.9 N KSC, 3 1 N KUS0,; G.1 48 KCH + 100 K5SC,5 PN EF 


47S 


+ 1N K5S0,- Conclusions: {a) the poiarity of the corrosion yair 


normal in acid and neutral solutions; the hot electrode ig the anoce; 
(bo) "anomalous" polarity takes place jin alkaline solution: the coc y 
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Thermogalvanic corrosion .-- 


electroée is the anode. of polarity which 

until after a certain tine is due passivation, rising 

of the hot electrode. This was confirmed by passivating 

(K,Crj04 or KOH). In Kh13 steel, ancralous polurity is already observed 
in neutral solution, even without addition of passivating sunstances. 

A paper by Ya. li. Kolotyrkin et ai. {(Sborn. Korroziya reaktornyrh 
materialov (coll. Corrosion of Keactor Materials) hie, 1960, p- 2) is 
mentioned. There are 3 figures, 1 table, and 4 Soviet references. 


ASSOCIATION: Voronezhsxiy gosudcarstvennyy universitet (Voronezh State 
University} - 


Hy Prumszin, Academician 


SUBMITTED: November 10, 1961 
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Mechanism of the selective corrosion of copper-zinc alloys. 
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UTHOR: Marshakov, I. K.; gay, Ya. A.; Vigdorovich, V. I. Y 
é, SR Yass GG yo 
Mechanism of corrosion of the magnesium-zinc alloys (?> 
27 L 
Zashchita antaiiee e 1, no. 2, 1965, 190-You 


TOPIC TAGS: corrosion, magnesium alloy, zinc alloy, corrosion resistance, corro- 
sion rate 


-T: The mechanism of corrosion of magnesium-zinc alloys was studied at room : 

erature in 0.5-normal NaCl, 0.5-normal NaBr, and 0.1-normal HCl solutions. In | 
» tests, 12-15 ml of electrolyte was used per cm? of sample surface. The 
ation was 5 hours in neutral media and 30 minutes in acidic media. Corro-_ 
loys containing up to 65% Zn is very fast and is accompanied by heavy. 


udge:formation. An intercrystalline type of corrosion is characteristic of al- 

oys containing 65-72% Zn. Alloys containing more than 72% Zn corrode at a low 
and: in a uniform manner. The corrosion of alloys containing up to 72% Zn is 

etermined by the work of the phase corrosion elements: o-solid solution--inter- 
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the anodic zones are small 
individual grains of 
the alloy material may be completely destroyed 
‘with: small weight losses.| Intermetallic compounds such as MgZn, MgZn2, 
pe ipate in corrosion of alloys with over 72% Zn. 
iveness of the corrosion elements, 
| ds swaller than in chloride solutions. 
NaCl is shown in fig. 
The dependence of the steady-state 
own in fig. 3 of the Enclosure. | 
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= pete a 
. Fig, 1. 1--total | ‘ 
S material loss; 2--quan- . © 


“\ tity of Mg in solution, ” 
2_.': Kyeothe ordinate for 

~ * Curve ly Kg--ordinate for . 
:. Curve 2. 1" 


Fig. 2. 1--total material loss; 
2~-quantity of magnesium in solution; 
an 3--quantity of zinc in solution; 
Card 3/ Preiss K) --ordinate for curve_1; Kz .3--ordinate for curves 2 and 3, 
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pee 2 2 
eae _ > 
TLE: Effect of ammonium ion on hydrogen overvoltage gt 
“| SOURCE: Elektrokhimiya, v. 1, no. 11, 1965, 1378-1376 


wagnesium, hydrogen, electrochemistry 


The effect of ammonium 
um:and the kinetics of anod 
enesium containing 0.08% im 


ions on the rate of dissolution of 
ic and cathodic processes was Studied. 
purity was used in this Study. The 
‘dissolution of Mg, determined from chemical analysis of the so- 
Mg, ‘was found to be practically independent of the anion con- 
increased rapidly upon the addition of ammonium ion. The cor-| 
Of magnesium in aqueous solutions proceeds primarily with the 
je rization of hydrogen. Consequently, the kinetics of the reduction; 
£:the hydrogen ion were investigated on pure resublimed magnesium and 
Rhobler metals because in the dissolution of technical magnesium, cath 


UDC: 5%1.138.3:586.11 
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duction of the hydrogen ion proceeds primarily with respect to 
le metal impurities. Due to the high spontaneous dissolution 

: of pure magnesium it was not possible to obtain the polariza- 
@ electrode and the kinetics of hydrogen liberation could not 
“Phe lowering of hydrogen overvoltage on other metals is 
ig. 1. It is stipulated that the reduction of hydrogen pro- 
two reactions: 


H,0* + e + YoH2 + H20 = (1) 
[NHy*).g, * & * Yea + NHa (2) 


sorbed ammonium ions play the role of an intermediate complex 


Fig. 1. Hydrogen overvoltage 
as a function of the concen- 
‘tration of ammonium ions at 
2s 10 3 a/em?: 1--Zn; 

-Q=-En; 3--Fe; 4--Pt. 
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‘ehe: energy of activation for the reduction of hydrogen ions. 
has: ‘2 figures, 1 table. 
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corrosion!) t alvanic cell eon A 


galvanic corrosica ‘results from the combined action of a macrocou- 


different 
s operating. in the hot and : 
* electrodes, the rate of transfer’ 
rp ch is proportional to the current ° 
related directly to the tude of the 
Some t, beihat dee are 
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t ‘ | 
aaaEe Effect of electrolyte solution jon phase transitions in intermetallic compounds 


SOURCE: Elektrokhimiya, v. 2, no. 2, 1966, 254-258 


jORG: Voronezh State University (Voronezhskiy gosudarstvennyy universitet ) & 
H ee 
! 


TOPIC TAGS: intermetallic compound, electrolyte, phase transition, magnesium alley, 
X-ray analysis 
eee Various alloys are treeted in a 0.1 W HCl solution for periods ranging from 
10 minutes to 6 hours to Study the effect of electrolyte solutions on phase transitions 
lof intermetallic compounds. Chemical analysis was used for studying the soluble pro- 
ducts of the interaction, while x-ray techniques were used for analyzing the insoluble 
products. An RKD camera was used with copper emission, (\Xa-1.537 A). Exposure time 
was 5 hours., The following i aban were studied: } MgZn,” ZN2 » Mg2Cu! MeCu2, 
MgoSn;'Mg3Sb;', In Bi and InBi.” !1t was found that the intermetallic compounds MgZn and 
MgZn2 dissolve uniformly, i. e. both Components pass into solution in the same ratio in|— 
which they are present in the alloy. The dissolution of Mg>Cu and MgCuy is selective—- 
only the magnesium passes into solution, and the surface of the specimen is covered 

ith a film which consists of metallic copper in the case of MgCu2, and of a combin- 


| 
1 
| 
| 
| 
| 


| 
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acre of metallic copper and MgCup in case of M 


g@2Cu. The formation of intermediate 
intermetallic compounds which are rich in the ngbie component may also be observed 
during dissolution of In2Bi. 


Phase transitions\with the formation of the noble com- 
ment take place when Mg2Sn and Mg3Sby are treated in hydrochloric acid, with the 
itmony passing into solution in quantities of 8-10% while the tin concentration in 
solution is only slightly less than its content in the alloy. The experimental data 
indicate that the formation of the new phase may be due to rearrangement of a surface 


layer with a defective crystal lattice, or to electrochemical reduction of the noble 
fons. Orig. art. has: 2 tables. 
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AUTHOR! Vigdorovich, V. 1.3 Marshakov, I. K.; Ugays Ya. A. 


ORG: Physical Chemistry Department, Voronezh State University (Kafedra fizicheskoy 
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\ v 
TITLE: Corrosion behavior of magnesium-antimony alloys in halide solutions 
30URCEs IVUZ, Khimiya 41 khimicheskaya tekhnologiya, v. 9, no~ 3» 1966, 396-400 


TOPIC TAGS: corrosion, magnesium alloy, antimony alloy, CoRRaS1aa) RATE, MELOY 
PHASE DINGRAIN 5 AALIDE 

ABSTRACT: The object of the work was a systematic study of the corrosion and electro- 
chemical properties of magnesiun-ant imony alloys and their relationship to the phase 
diagram. The system contains the intermetallic compound Mg3Sbo, @ semiconductor. The 
composition and structure of the alloys (which all exhibited a p-type conductivity) 
were checked by chemical and motallographic analysis. The corrosion behavior was 
studied in 0.5 N NaCl, 0.5 N Nasr and 0.1 3} HCL at room tenperature. Tho corroston 
rate was found to increase with decreasing pli. In alloys containing up to 7% Sb, it 
46 determined by the work of Mg-Mg Sbg prise iniceoculls, whose olectrodes have 2 con= 
siderable potontial difference. This work 18 controlled by the cathodic reaction of 
hydrogen reduction, The corrosion of allvys con-aiaing, moro then 77% 3b ocours in 
neutral solutions with oxygen depolarization at 4 alow rate which Je largely detor- 
mined by the spontaneous dissolution of the phase components. X-ray structural data 
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ACC NR: AP6030320 


indicate that the corrosion of the intermetallic cozpound 4g3502 Involves two simulta- 
neous processes? 


(1) Mg3Sbp ~ Mg?* MgSb2 ~ Hg2+ + Sb 
defect film 
lattice 


(2) Mg3Sbo ~ Ng@* + 3p?*, 


Since the Sb content of the solution is 1.5-10%, 86 to 98% of the destruction of 
NMg35bp is due to reaction (1). Orig. art. hast 4 figures and 3 tables. 
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(MIRA 16:7) 
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Characteristics of the translocation of assimilates in poteto 
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AUTHORS 8 Palkin,jA. P., Marshakova, ' ova, A. C. 


TITLEs ; Reactions of indium chloride with ‘aluminum in the melt 
Te 


am 


PERIODICAL: Zhurnal nvorganioheskoy khimit, v. 6, no. &, 1961, 1971-1972 


TEXTs The authors studied the system Ini, + Al—* AlCl, + In by means of 


thermographical, chemicoanalytical, and spectroscopic methods. 99.98%; 
chemically pure Al was used for the purpose, - Anhydrous Inf, was produced 


by chlorination of indium oxide in the presence of carbon at 600°C. The 
indium oxide was.contained in poorly meltable glass oylinders in a circu- 
lar furnace; the chlorine was dried in Tishehenko cylinders by concentrated 
HAS0,. Then, H,S0, was removed, the furnace heated, and after reaction, 


InCl, was cooled ina C1,-conta ining CO, flow. Working with hygrosconic 
Incl, demanded various precaution:, wherefore a modified Stcoxnov vessel 


was used. The Al and In weighed-in portions were filleu inty Lic.vessel, 
: and eyacuated to 5°10°° mm Hg. For the si: reactions, a via, ram wey 


“Gard 1/5 
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recorded by the Kurnakov PehkUnwt ber. i. senetion procectder in tut reve 
of 415 - 450°C showing a hich exotheruic elfeuct. Phe metuidico ce ulus 
obtained’ was washed in hot water and wei¢hed. athe uanbity of studs, 
consumed in the reaction was Calculatec by the methoc of T, ve valyur: 
(Ref. 13: 2h. nvorgan. khimii, 4, 236 (1959)), ene port of the re ulus sees 
analyscd b; tne polerusraphic method. It was sheon tu t the reaction 
PTO COM Vi-jorous]) towira the formation of inuviusi.s she Porulas wes 

Me it oc eer oy ~fth Incl ,, ana by spectrum analysis, the ime ius Gul:ined 
“uroves Lo sbu,y nut 4aosclutcly free from Al. ahe onalytical result. cre ta 


vive. in two figures (rivs, 2, 3) and a tunic. Uhl ve ave 5 Ligures, 
1 ila¥e, and 2 Sovict-vloc references, 


nota vals Deosnn ce &, 1960 
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Matvey 


som: e@electricnl oronerties of the intermetillic semiceantucting 


consound Ci, vt, tscved by various impurities 


f. 
PERLODICAL: Fizik: tvertoro 
vraag: Im orter 


sine th «effect 
impurities in 3u ee of 


un to 1 a t% 


4¢ 
= 


Acnentence of conductivity in the ranre ¢ 199 ~C, the fall constant, 

and the trermo-cmf at room temnerature were measured. d- c measurenints 
were made with a two-probe compensution -nethsc; the tnerto-enf was .eter- 

. ined with respect to or tne field etreneth in the Slit oF the elce To 
mamnet was 25°09 ce. Ca, (inmcurity concentration 2.1-107°-%) «as fuse i 


23 
torether Sr the Zoning —etals (purity 99.996) in evacuated quertz an- 
pouls. The conduction type of the stoichiometric, Cd,50, (p-type) sas 


“i 
/ 


changed only by Te impurities. 
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Some electrical oronerties -«- B102/B104 
Composition hermo-ent Coniuctivi ty Carrier mobility 
pv / dee (ohn. om)~! ent /v.sec 
Cd ,Sb, 4100 39 399 
Lars 
with Ag +o7 £050 eon 
witr In +139 80 45 
with Te. poy oeetl ease ar S108 345 or 1775 Hj 
: sates / oy eypies 
Tre forbidden band wiath as acterzined from the log gversus (PP) curve 
was 1.25 ev. C2 Sd of stoic hiometric composition has 4 carri2r concentra- 


: -3 ; _,19_ 73 
tion of 2.1910 Ves 2. 3h sdlitions increas: this value up torn iO cm “y 
19. -3 Ach 
the other metals cven ue +6219 ch “a She Ci-Sb alloy con:ists of Ciod 


and Cd , jose pre stoichiometric and the Te-doped samples (p- t; pe) show 
4 
ee ers properties; the Te-toped samples also show a ranre of negative 


resistivity in the back direction. If the current is raised to more than 
4oma tre rectifying effect vanignes. There are 2 figures, } tarle, ind 


5 Soviet references. 
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ASSOCIATION: Voronezhskiy ensudarstvennyy universitet (Voronezh State 
. ’ University ) 


log 6 


' SUBMITTED: October 2, 1961 


Legend to Fig. 1: (1) Cd Sb 
(2) Cd ,Sb,+In, (3)~+Sb, 
(4) ~+ Ca. 
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CHEMICAL BOND IN SEMICONDUCTING COMPOUNDS OF Zn AND Sb (USSR) 


Ugay, Ya. A., Ye. P. Domashevskaya, and<t._A.Marshakova. Zhurnal 
strukturnoy khimii, v. 4, no. 2, Mar 1963, 250-253. 


S/192/63/004/002/001/002 


Short-range interatomic order in the semiconducting compounds Zn;Sb2, ZnSb, 
and ZnySbs has been studied by x-ray spectroscopy at the Vcronezh State Uni- 


versity. The a1 and Ha. lines of Zn in all three compounds were observed 
to shift toward the short-wavelength region as compared with the same lines in 


Zn metal. The shift, which increased in the order Zn3Sb2 < ZnSb < ZmSbs5, is 
attributed partly to an assymetric distribution of density in the electron cloud. 
This distribution is responsible for a decrease in the shielding effect of the 
valence electrons and, thus, for an increase in the effective charge of the 
cationic nucleus. The shift is ascribed in part also to the difference in valency 
of the cationic element in each compound. The shift of the. Xa, and Ka, lines 
per unit of "formal" valency, that is, the ratio of the total number of valence 
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electrons in Sb to the number of Zn atoms in the compound, was shown to in- 
crease in the order ZnSb <Zn,Sb2< Zn,Sb,. The contribution of the ionic bond 
increases in the same order and is correlated with the semiconducting proper - 
ties of the comvounds. The same correlation exists in the series CdSb, Cd;Sb2, 


and Cd,Sb3; that is, the widths of the forbidden zone in these semiconductors in- 
[JK] 


crease in the same order as the ionic-bond contribution. 
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sia to ite Apéation in: aetailic “cadmium is studied by 
} line oF arsenic was also used as a reference. 
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